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Objectives of DOE STTR Phase 2A Project Pure-gas Separation Performance of

3-Component TFC Membranes

Objective 1: Optimize TFC membrane for CO, permeance
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Our Approach: TFC Membranes Based on CO, permeance increases with increasing Additive-1 and
Modified Poly(ethylene oxide) MOF concentration in the selective layer at 22 °C

Five steps: Process Development and Economic Analysis
1. Optimize the gutter layer to increase gas permeance of the
membrane Target Properties Phase 2 Properties
2. Synthesize high molecular weight poly(ethylene oxide) (HPEOQO) 4,500 GPU; a = 40 3,000 GPU; .= 40
3. Synthesize MOF nanoparticles Metric

W/o Cryo | W/-Cryo | WioCryo | W/-Cryo

4. Incorporate Additive-1 into the selective layer to enhance

permeance Overall Capture Efficiency | 91.5% 91.5% 91.5% 91.5%
5. Add MOF into the selective layer to further increase | u u u u
permeance Prod CO, Concentration 87.0% 100.0% 87.0% 100.0%
Total Capital (MM §) 200.4 233 239.8 272.5
CO, Capture Cost ($/ton) 23.8 33.8 20.7 30.7
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